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In the Abetrarf * 

Please delete the line at page 12, line 5, as follows: 

Meth o d £m Lectin y ^l y ualj u l an inU .y im. e d g i L U i L 

Please delete the paragraph at page 12, lines 7 to 9, as follows: 
*n pr e vi u ujlj, fcnown methods lor c u .LLiuy i»Luuul jj yi mls ul 
an iuL cy iuL i d ciiiuiL, additional o uLpuL pins were i.e u, uii c d 
which, j u y o neial, wut linked bo addiLimml measuring puds 
within the inte g rated c ircuit. 

Please amend the paragraph at page 12, lines 11 to 16, as 

follows : 

An integrated circuit can be test ed externally withm.fr. 
regujring additional testing outpu t pins or test measuring 
pads - ln the new method, the circuit functions are tested 
by using the output pins at which the output signal is 
present during normal operation of the integrated circuit. 
By means of a simple, e xternal connection w ith whieh a A 
defined voltage value is applied to set aL the signal 

output- pin, An integrated cont rol unit evaluates the 

applied voltage value, and in r esponse thereto switches the 
integrated circuit is switch e d b> means of an iiitc y iat e d 
control uniL into a test mode in which it applies selected 
signals, which are to be tested, at the signal output pin . 
T h e re ii no ne e d f or addiLi u nal internal mimin g puds or 
additi o nal ouLpuL pins. 
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REMARKS : 



1) 



2) 



Referring to item 13) of the Office Action Summary, and section 
1 on page 2 of the Office Action, relating to the Foreign 
Priority Claim, the certified copy of the Foreign Priority 
Application has been filed by mail on April 15, 2003, and was 

received in the USPTO Mailroom on April 21, 2003. The Examiner 
is respectfully requested to acknowledge receipt of the certified 
Priority Document, in the next official communication. 

Referring to item 10) of the Office Action Summary, and section 
2 on page 2 of the Office Action, the objection to the drawings 
has been addressed in the enclosed Proposed Drawing Correction 
with a cover letter directed to the Drawing Review Branch. 
Corrections have been marked in bold in Figs. 1 and 2, and a 
proposed new Fig. 3 is to be added to the application. 

Regarding the "time windows" recited in original claim 5, 
note that original claim 5 has been canceled, and the new claims 
have avoided reciting such "time windows". Thus, the "time 
windows" do not need to be illustrated. 

Regarding the two signal outputs recited in original claim 
6, and in new claim 26, see the schematic illustration of the 
proposed new Fig. 3. The subject matter of Fig. 3 is supported 
by original claim 6 and the original description at page 3, lines 
22 to 25, and thus does not introduce any new matter. 

The other corrections in Figs. 1 and 2 merely bring the use 
of reference numbers and components of the drawing into 
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3) 



4) 



conformance with the written description. No new matter is 
involved . 

Approval of the proposed corrections and the additional new 
Fig. 3 are respectfully requested. Also, the Examiner is 
respectfully requested to withdraw the objection to the drawings. 
Once the corrections are approved, proper corrected formal 
drawings will be filed. 

Referring to section 3 on page 2 of the Office Action, the 
Examiner's attention is directed to the additional Information 
Disclosure Statement that has been filed by mail on April 15, 
2003 and received in the USPTO Mailroom on April 21, 2003. The 
Examiner is respectfully requested to consider the references, 
and to return an initialed, signed and dated acknowledgment copy 
of the corresponding Form PTO-1449 of April 15, 2003, together 
with next official communication. 

The original specification, which was essentially a literal 
translation of a corresponding foreign text, has been amended in 
an editorial and formal manner to better comply with U. S. formal 
requirements and typical U. s. application style. A few features 
have also been clarified based on other portions of the written 
description and the disclosure of the original drawings. The 
"plural internal circuit blocks" now mentioned in the paragraph 
at page 5, lines 8 to 23 are originally disclosed at page 6, line 
1, and page 7, line 33. The additional description of the new 
Fig. 3 that has been inserted near the end of page 8 is based on 
the original disclosure of claim 6 and page 3, lines 22 to 25 of 
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the specification. The present amendments are all supported by 
the substance and the context of the original disclosure, and do 
not introduce any new matter. Entry of the amendments is 
respectfully requested. 



5) 



The prior claims have all been canceled. New claims 18 to 36 
have been introduced. The new claims are based on the subject 
matter of the original claims and the other original disclosure, 
as shown in the following table, and do not introduce any new 
matter. Entry and consideration of the new claims are 
respectfully requested. 



Claims 



Original 
Support 



CI .16; 
Figi . 
1,2 



CI . 1 7 ; 
Figs. 

1,2 



Figs . 
1.2 



CI. 2 



Figs. 
1,2 



CI . 1 ; 
Figs. 

1,2 



New 

Claims 


29 


29 


30 


31 


32 


33 


34 


35 


36 


Original 
Support 


CI . 8 , 9 


CI .8,9 


CI. 5 


CI .5 


CI. 5, 10, 11; 
Fig. 2 


CI. 7 


Fig- 2; 
CI. 5,7,10 


CI. 10,11 


CI. 12 ,13 



6) 



The new claims 18 to 36 have been drafted "from the ground up- 
as a new or fresh approach to cover the inventive subject matter 
in a typical U. S. claim format and style. The claim 
construction of the new claims takes into account personal claim 
drafting style and preferences, as well as U. S. formal 
requirements . 
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7) Referring to sections 4 and 5 on page 3 of the Office Action, the 
objectionable terms in the original claims 1 to 13, 16 and 17 
have been avoided in the preparation of the new claims. 
Accordingly, the Examiner is respectfully requested to withdraw 
the objection to the original claims, because this objection no 
longer applies. 



8) 



Before particularly addressing the rejections of the original 
claims under 35 U.S.C. §112, the invention will first be 
discussed in general terms to provide a background. 

The invention is generally directed to a circuit arrangement 
and a method that make it possible to test internal signal values 
generated in an integrated circuit, especially without requiring 
additional external test pins or measurement pads to be provided 
on the integrated circuit. Namely, the testing can be conducted 
through one or more of the already-existing normal signal output 
pins of the integrated circuit. 

To achieve this, a voltage potential is established or 
applied to at least one of the ordinary signal output pins. The 
potential value of the externally applied voltage potential is 
evaluated, for example in a control unit within the integrated 
circuit. This evaluation, for example, involves comparing the 
externally applied potential value to one or more reference 
voltages or thresholds to determine whether the externally 
applied potential value lies in a particular range defined by the 
reference voltage or voltages. 

Then, in response to and dependent on the result of the 
evaluation, the integrated circuit is switched from a normal 
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9) 



operating mode into a test mode. In the test mode, a test signal 
that is to be tested, rather than the normal output signal of the 
integrated circuit, is provided to the output signal pin, where 
it can be measured or tested. 

Thus, the test mode can be initiated simply by externally 
applying or establishing a suitable voltage potential, i.e. a 
voltage potential with a proper potential value that will be 
evaluated to trigger the initiation of the test mode. Then, once 
the test mode has been initiated, the relevant test signal will 
appear at the output pin, so that it can be directly measured or 
tested at the output pin. 

The structure of the circuit and the operation of the method 
are fully described in great detail in the original 
specification, also with reference to the drawings. As will be 
discussed with respect to particular aspects below, the invention 
now claimed is fully described in the specification so as to 
enable a person of ordinary skill in the art to practice the 
invention, and to reasonably convey to a person of ordinary skill 
that the present inventors had possession of the claimed 
invention at the time the application was filed. 

The several claim rejections under 35 U.S.C. §112, first 
paragraph and second paragraph have been obviated by the 
cancellation of the original claims. Also, the issues raised in 
these rejections have been taken into consideration when 
preparing the new claims 18 to 36. The original claims were 
essentially a literal translation of corresponding foreign 
claims, and may have been somewhat difficult to follow in view 
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of the non-standard claim format, style and terminology. it is 
respectfully submitted that it will be more readily apparent that 
the invention as now defined in the new claims was clearly and 
fully disclosed in the original application disclosure. Namely, 
as will be discussed next, it is respectfully submitted that the 
invention as now more clearly defined in claims 18 to 36, is 
supported by a complete enabling disclosure which also 
demonstrates that the inventors had possession of the presently 
claimed invention when this application was filed. 

10) Referring to section 7 on pages 3 to 5 of the Office Action, the 
rejection under 35 U.S.C. §112, first paragraph for lack of an 
enabling description is respectfully traversed. 

The Examiner asserts that it is not clear from the 
specification "what is switching the IC into a test mode". 
Contrary to the Examiner's assertion, it is respectfully 
submitted that the original specif i cation explains in clear and 
complete terms how the T C is switched into a test mode . 

Generally, the actual "switching" into the test mode 
involves the control unit (ST) generating a control signal (MS, 
SE1, SE2), e.g. a logical "high" signal, that is provided to one 
of the two switching elements (El or E2), so as to connect the 
corresponding test signal output of the circuit unit (SCH) of the 
integrated circuit to the output pin (OUT) via the respective 
closed switch element (El or E2). This is de scribed in detalj 
in the origin* 1 specification at gage 7 , line is to page s. lin* 
9, or more generally at page 5. lin e 37 to Mfl . 6. n ne in . 
Thus, the "hRBt mode " b asically m^ns that at least one of the 
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switching elements (E l, E2J jj closed h v the control signal ma. 
SEl, SE2) that they have received, so that the corresponding test 
signal ( SW1 , SW2 ) to be tested is provided fro m the circuit unit 
(SCH) to the output pin (OUT) . Moreover, the test mode can 
additionally involve the control unit suppressing the provision 
of the normal output signal to the output pin, and activating and 
deactivating different circuit blocks within the circuit unit. 

The control unit (ST) js triggered o r promoted to initiate 
the "test mode" an described above, b y externally applying a 
proper voltage potential (e.g. a "test mod e triggering potential" 
in a manner of spea ki ng) to the output signal pin of the 
integrated circuit . The voltage potential that is applied to the 
output pin is evalu ated b y the control unit (ST), and the contrgj 
unit will then issue the contro l signal (MS. SEl, SE2 ) to 
initiate the test mode in response t o and dependent on the resuJLt 
of the evaluation of the externally a P p1 i , e d voltage potential . 

There are several ways in which the applied voltage 
potential may be evaluated, as described in the specification. 
Basically, the evaluation involves comparing the applied voltage 
potential to one or more reference voltages to determine whether 
the applied voltage potential lies in a specified voltage range 
for initiating the test mode. Preferably, this comparison can 
be carried out by means of one or more comparators (II, 12, 13, 
14), which compare the applied voltage potential to one or more 
reference voltages (VI, V2 , V3 , V4 ) to determine whether the 
applied voltage potential is at a level or in a range that has 
been specified (by setting the reference voltages) for triggering 
the test mode. Most preferably, at least two comparators form 
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a voltage window discriminator that determines whether the 
applied voltage potential lies within the range between an upper 
reference value and a lower reference value. 

Furthermore, by providing at least two of such voltage 
window discriminators, the evaluation can determine not only 
whether the test mode shall be initiated, but also whether a 
first test signal or a second test signal should be provided to 
the output pin for testing. Still further, the evaluation can 
take into account the status of the normal output signal of the 
integrated circuit, by coupling the output signal value with the 
output values of the two comparators of a voltage window 
discriminator through a logic AND gate, so that the test mode is 
only triggered (i.e. the AND gate only gives a "true" signal) if 
the applied voltage potential lies in the pertinent range defined 
by the voltage window discriminator, and the output signal is 
zero ' The above features are a ll described in th e original 
specification at cage 3. lines 1Q to 14 and 27 to 31: gage 4. 
lines 5 to 12; page 6, line 15 to paa e 7. line 11 and page 7. 
line 25 to page 8. line 9. 

The Examiner has further asserted that it is not clearly 
described "how the applicants determined the potential value and 
what is the potential value being used". Contrary to the 
Examiner's assertion in this regard, the original specification 
clearly describes in deta il how the externally applied potential 
value is establish ed and how it is used . Namely, an external 
cxrcuit arrangement, for example including two switches (Tl, 12) 
respectively connected in series with two resistors (Wl, W2 ) is 
connected to the output pin (OUT) . By closing one of the 
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switches (e.g. Tl ) , a current will be drawn from the internal 
voltage (VDD) through the load resistor (RL) and the node (50) 
and thus through the output pin (OUT), and then through the 
closed switch (Tl) and the resistor (Wl) to ground or some other 
reference voltage. Thus, the resulting voltage divider will 
establish a specified voltage potential value at the output pin 
(OUT). This voltage potential will, of course, exist at the 
internal node (50) to be tapped and evaluated by the control unit 
(ST) as described above. If a different voltage potential is to 
be applied to the output pin, then the switch (Tl) can be opened 
and a different switch (T2) can be closed to connect a 
different-valued resistor (W2) to the output pin, thereby 
establishing a different output voltage. When both of the 
external switches are opened or disconnected, then the voltage 
at the node (50) and the output pin (OUT) will rise to the 
internal voltage (VDD). 

In any event, the voltage existing at the output pin is 
evaluated by the control unit as discussed above. when the 
appropriate voltage potential for triggering the test mode is 
detected at the output pin, then the control unit will initiate 
the test mode as discussed above by generating and providing the 
switching control signal (MS, SE1, SE2 ) to the switching elements 
(El, E2) and to the circuit unit (SCH). The designer or the user 
of the circuit can decide what particular potential values will 
be used to trigger the test mode (by correspondingly setting the 
reference voltage values VI, V2 , V3 , V4 ) , based on considerations 
that are also fully described in the original specification. In 
this regard, see page 4, line 37 to page 5, line 6; page 5, lines 
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37 to 39; page 7, lines 25 to 39; also in connection with 
original Figs. 1 and 2. 

Regarding "how the potential value when applied to the OUT 
helps switched the IC into a test mode" , see the above discussion 
regarding how the comparators compare the externally applied 
voltage potential to the reference voltages (VI, V2 , V3 and V4 ) 
to determine whether the externally applied potential is in the 
proper range for triggering the test mode, whereupon the logic 
gates (LI, L2 ) release the switching control signal (MS, SE1, 
SE2 ) . 

Regarding "what is the voltage interval of the window", and 
"how these window discriminators help test the IC or even switch 
the IC to a test mode", see the above discussion of how the 
window discriminators each comprise two comparators connected to 
upper and lower threshold reference voltages (VI and V2 or V3 and 
V4> to determine whether the externally applied voltage potential 
lies in the range defined between these upper and lower reference 
voltages. Also see the above discussion of how the comparators, 
together with the AND gates (LI, L2 ) provide a logic signal as 
a control signal to the switching elements (El, E2) so as to 
control the opening and closing of these switching elements, and 
thereby control the switching of the circuit into and out of the 
test mode. 

In view of the above discussed portions of the original 
specification taken in connection with the drawings, it is 
respectfully submitted that a person of ordinary skill in the art 
upon reading the specification would be enabled to practice the 
present invention. A person of ordinary skill in the art is 
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readily familiar with the operation and circuit connection of 
commonly known circuit elements such as comparators, AND gates, 
resistors, switching elements, and the like. The operation of 
the circuit would already be understood even from the drawings, 
which also form a part of the original disclosure. For the above 
reasons, the Examiner is respectfully requested to withdraw the 
rejection under 35 u.S.C. §112, first paragraph for lack of an 
enabling disclosure . 

11) Referring to section 8 on page 5 of the Office Action, the above 
discussion of the original disclosure also demonstrates that the 
original specification reasonably conveys that the inventors had 
possession of the presently claimed invention at the time this 
application was filed. For the above reasons, the Examiner is 
respectfully requested to withdraw the rejection under 35 U.S.C. 
§112, first paragraph for lack of an adequate written description 
demonstrating possession of the claimed invention, 

12) Referring to section 10 on pages 6 to 7 of the Office Action, the 
new claims avoid the aspects found indefinite by the Examiner in 
the original claims. Accordingly, the new claims are not subject 
to the rejection under 35 U.S.C. §112, second paragraph, and the 
Examiner is respectfully requested to withdraw this rejection. 

13) Referring to the "Conclusion" set forth at the middle of page 7 
of the Office Action, with regard to the examination of the 
present claims in comparison to the prior art, it is respectfully 
submitted that the prior art n either discloses nor would have 
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suggested a method and a circuit arran g ement by w hich an existing 
output pin of the integrated circ uit is used "bi-directionally 
and "multi-functi onally " for normal signal output and for circuit 
testing , i.e. as a signal output pin for the output of a normal 
output signal during the normal operation of the IC, and as an 
input pin for applying a voltage potential to initiate a test 
mode, and further as a test output pin providing a test signal 
that is to be externally tested. 



14) Favorable reconsideration and allowance of the application, 
including all present claims 18 to 36, are respectfully 
requested. 

Respectfully submitted, 
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